Multicomponent Coculture System of Cancer Cells and Two Types of Stromal Cells for In Vitro Evaluation of Anticancer Drugs.
In vitro evaluation of anticancer drugs using cancer cells has long been performed for the development of novel drugs and the selection of effective drugs for different patients. Recent studies have suggested that tumor stromal cells affect the drug sensitivity of cancer cells; however, most conventional culture systems for drug evaluation lack stromal cells. In this study, we fabricated a multicomponent coculture system that takes account of cancer-stroma interactions for drug evaluation. In this system, small-cell and nonsmall-cell lung cancer cells embedded in collagen gel were cocultured with two types of stromal cells, including stromal fibroblasts and proinflammatory cytokine-secreting monocytes, thus recreating the in vivo cancer microenvironment. Cancer drug sensitivity was significantly altered by the presence of stromal cells. Fibroblasts induced resistance of cancer cells to anticancer drugs. Monocytes induced the upregulation of thymidine phosphorylase in cancer cells, promoting the conversion of an anticancer prodrug to a cytotoxic drug, and consequently enhanced the sensitivity of cancer cells to the anticancer prodrug. These results clearly show the importance of incorporating stromal cells into culture systems for drug evaluation. Our system will help to improve the accuracy of in vitro drug evaluation and provide useful information for the in vitro recreation of cancer microenvironments.